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AB The present invention relates to the manufacturing of high purity- 
opt ical flouride crystals, the making of purified optical flouride 
crystal feedstocks and to the anionic purification of optical fluoride 
crystalline materials. The invention relates generally to methods for 
removing oxide impurities from optical fluoride crystal feedstocks. More 
specifically, the invention relates to a method for preparing purified 
optical fluoride crystal feedstocks and the use of the feedstock in 
manufacturing VUV<200 nm transmission optical fluoride crystals for VUV 
lithography/laser systems. 
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A method for making a below 200 -nm wavelength optical fluoride crystal 
feedstock includes loading a fluoride raw material into a chamber, 
exposing the fluoride raw material to a flow of gaseous fluoride at a 
predetermined temperature, and storing the exposed fluoride raw material 
in a dry atmosphere. 
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AB An optical member for photolithography made of a calcium fluoride 

crystal exhibits an internal transmittance of 99.5%/cm or greater with 
respect to light having a specific wavelength of 185 nm or shorter. 
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AB The present invention relates to the manufacturing of high purity 
optical flouride crystals, the making of purified optical flouride 
crystal feedstocks and to the anionic purification of optical fluoride 
crystalline materials. Tha, invenliork reives, generally to methods for 
removing oxide impurities ftrom ajgftf^l fluoride crystal feedstocks. More 
specifically, the invent iomtelat^es to a method for preparing purified 
optical fluoride crystals ^^o^tscks and the use of the feedstock in 
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AB 


A single 


crystal pulling apparatus for a metal fluoride comprising a 



crucible provided inla chamber and filling a molten solution of a single 
crystal manufacturing material, a melting heater provided to surround 
the crucible, a vertically movable single crystal pulling bar including 
a seed crystal on a tip and coming in contact with the molten solution 
of the single crystal ^manufacturing material filled in the crucible, a 
heat insulating wall provided in the chamber to surround at least' a 
peripheral side portion of a single crystal pulling region in an upper 
part of the crucible, a\ ceiling board for closing an opening portion of 
an upper end in an upper part of the heat insulating wall, and a single 
crystal pulling chamber Surrounded by the heat insulating wall and the 
ceiling board, wherein tme ceiling board is provided with at least an 
inserting hole for inserting the single crystal pulling bar, and a 
coefficient of thermal conductivity in a direction of a thickness of the 
ceiling board is 1000 to 30000 W/m. sup . 2 .multidot . K. 
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AB Fused, crystalline autectic material comprising aluminum 

oxycarbide/nitride-AlL . sub. 20. sub. 3 . rare earth oxide eutectics. Examples 
of useful articles comprising the fused eutectic material include fibers 
and abrasive particles. 
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AB Fused, crystalline eutecttic material comprising Al . sub. 20. sub. 3 -rare 

earth oxide-ZrO. sub. 2 eutectic. Examples of useful articles comprising 
the fused eutectic material include fibers and abrasive particles. 
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AB Fused, crystalline eutectic material comprising aluminum 

oxycarbide/nitride-Al.sub.20.si^b.3.Y.sub.20.sub.3 eutectics. Examples of 
useful articles comprising the fused eutectic material include fibers 
and abrasive particles. 
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AB A multi-shelled melt container is disclosed for liquefying and 

crystallizing substances which comprises at least an inner shell and a 
bearing shell. While the inner shell--which has a thin wall in 
comparison to the wall of the bearing shell --consists of an inert 
material with respect to the melt, the bearing shell serves exclusively 
to fixate and support the inner shell and is correspondingly constructed 
in a mechanically stable fashion. The device can also comprise means to 
pump the melt over into a collection vessel. 
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AB A multi-shelled melt container is disclosed for liquefying and 

crystallizing substances which comprises at least an inner shell and a 
bearing shell. While the inner shell--which has a thin wall in 
comparison to the wall of the bearing shell --consists of an inert 
material with respect to the melt, the bearing shell serves exclusively 
to fixate and support the inner shell and is correspondingly constructed 
in a mechanically stable fashion. The device can also comprise means to 
pump the melt over into a collection vessel. 
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AB A sintered rhenium crucible, highly suitable for growing single crystals 
from refractory metal oxides, for example by the Czochralski technique, 
is formed of fine rhenium powder, by sintering. A compact is formed by 
cold isostatic pressing and thereafter the compact is sintered at 
500-2800° C. to obtain a sintered crucible. Product density is 
limited to 88-95% of theroretical in order to maximize creep resistance. 
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AB This invention aims at casting a large silicon crystal grain-containing 
ingot (14) by melting a ^alicon material (20) by scanning the same with 
an electron beam, and gradually cooling molten silicon (5) thus 
obtained. A method of castVng a crystalline silicon ingot by electron 
beam melting, involves of qhe steps of melting a silicon material (20) 
by scanning the same with am electron beam, cooling the outer lower 
surface of molten silicon {3ti thus produced while increasing the 
temperature of the molten silicon (5) suitably so as to generate 
crystals thereof, and gradually precipitating a crystalline silicon 
ingot (14) by the weight of ittself in accordance with the generation of 
the crystals. An apparatus is provided for casting crystalline silicon 
ingot by electron beam melting\ in which silicon material supply means 
(2, 3) are provided at one side of a cold hearth (1), one side portion 
of a crucible (8, 8a) being joined to the upper portion of the other 
side of the cold hearth (1) viala groove (7), electron guns (16 a, 16), 
a cooling means (10, 10a) being lattached to the wall of the crucible (8, 
8a), retaining means (15, 15a) ftor crystalline silicon ingot (14) being 
provided at the lower side of the crucible (8, 8a) so that the retaining 
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AB Growth of monocrystalline rods from a bulk melt is carried out by a 

modified Czochralski process using a float which floats on the bulk melt 
held in a crucible. Mel t\f lows through a passageway in the float to a 
crystal growth zone at a rate which prevents diffusion of dopant from 
the growth zone to the buftk melt. The shape of the crystal may be 
determined by a shaper wal\ in the float which defines the growth zone, 

jdy is pulled from the float as it grows 
The temperature of the float near the 
shaper wall may be monitored\ and controlled to control the 
crystallization process. 
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(a) placing a molten material in contact with a first electrode formed 
from a conductive material \and a second electrode formed from a 
semi conductive metal oxide,\ and 

(b) passing an electric currtent between the first second electrodes 
while the molten material is\cooling at a current density of from 10 to 
500 mA/cm.sup.2. 
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AB An inventive method is described for chemically machining rhenium, 

rhenium and tungsten alloy, and group 5b and 6b crucibles or molds from 
included ingots and castings comprised of oxide crystals including YAG 
and YAG based crystals, garnets, corundum crystals, and ceramic oxides. 
A mixture of potassium hydroxiae and 15 to 90 weight percent of 
potassium nitrate is prepared and maintained at a temperature above 
melting and below the lower of siOO degrees centigrade or the temperature 
of decomposition of the mixture. \The enveloping metal container together 
with its included oxide crystal object is rotated within the heated 
KOH-KNO.sub.3 mixture, until the Container is safely chemically machined 
away from the included oxide crystal object. 
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AB A method for making a below 200-nm wavelength optical 
fluoride crystal feedstock includes loading a 

fluoride raw material into a chamber, exposing the fluoride raw 
material to a flow of gaseous fluoride at a predetermined temperature, 
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